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relates to a canera having a light infercepting means which prevents
harnful Light fromentering a camera body through an annul ar gap between a
| ens barrel which noves in an optical axis direction and a | ens hol ding

cyl Mider which slidably supports the lens barréel. In a conventional |ens
shutter type of conpact canera having a range finder, a focal length of the

phot ogr aphi ng | ens i s nehvgeushive BfGADATEHIRLERRS Meiesent |y, this range

finder type of conpact =ermerer=iers=—ireem—eoeiompetiug=iyemre= o aut of ocus
function and a zoomlens as a photographic lens. In this zoom conpact
canera, a lens barrel is advanced fromthe canera body during the zoom ng
operation to noVihel nptdsenbptinvehtion srdiatest i tm. aTocaweat Mayiagvancaighite

| ens barrel fromthe canera body, a slight gap nust be provkdedebeﬂwaég t he
out er pintieppertingf means Woich hreventsaharefule highto Ifdom genteniny ankasd)s
provided on the canera body to novably support the |lens barrel.

Accor di Hgegh tane penylar, gpp dagteen () 1eha tbarrghtwhigh apavesnin amhepkiasdr axisody
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chanber. To prevent such an undesirabl e exposure by harnful light, a light
i ntercepting apparatus as shown in Fig. 5 or Fig. 6 is usually provided. In

Fig. 5 a lens holding nenber (cylinder) 2 has a center bore 2A in which a
| ens barrel 1 is novably inserted and which has an inner dianmeter having a

predet er m ned1h04 edaReRt Wnbll T&@RPSRitte? tHife Ot Esmpic8NBdRiraChavihg & efihge
barrel 1. A flock paper 4 having a predeterm ned width is adhered to the

i nner  pefhdgeler ¥ 28t 1ehgtx refnithenghstiogtthiegnllans bixr ok Ausialliipevineiable.
hol ding cylinder 2 so that the inner surface of the flock paper 4 cones
i nt o sl Holever, ¥2cently, this range finder type of compact camera has been developed
to have an autofocus function and a zoom lens as a photographic lens.
In this zoom compact camera, a lens barrel is advanced from the camera body
during the zooming operation to move in the optical axis direction.

To smoothly advance the lens barrel from the camera body, a slight gap
must be provided between the outer periphery of the lens barrel and a lens
holding member which is provided on the camera body to movably support the

lens barrel. Accordingly, there is a possibility that light enters into the

% _ camera body through the gap between the outer periphery of the lens barrel and

the lens holding member, thus resulting in undesired exposure of a film in a

film chamber. To prevent such an undesirable exposure by harmful light,a light
intercepting apparatus as shown in Fig. 5 or Fig. 6 is usually provided.

In Fig. 5, a lens holding member (cylinder) 2 has a center bore 2A in

which a lens barrel 1 is movably inserted and which has an inner diameter
having a predetermined tolerance with respect to the outer diameter of the
lens barrel 1. A flock paper 4 having a predetermined width is adhered to the
inner periphery 2B at the front end of the center bore 2A of the lens holding

cylinder 2 so that the inner surface of the flock paper 4 comes into slide
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contact with the outer periphery of thé | 675 “Barrel’ 1°to i nt ercept har nf ul
l'i ght which would otherw se enter the-zanera between the gap between the
i nner peripheral surface of the | ens holdln cylinder 2 and the outer
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which is éllllpgggallysﬁ:fgéé 8 thBarenkN@rpst @r dianeter of the lens barrel 1 The
annul ar Flght I ntercepting tongue 5 is deforned to increase the inner
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intercepting tongue 5 so that the inner peripheral surface of the annul ar

| i ght i ntenguepbivwigchoimymeds afoarseliastic maderialonsualt aatrubber foronesiendilm
thereof with the outer peripheral surface of the lens barrel 1 to |ntercept
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intercepting tongue 5 is reversible in accordance with the axial movement of
the lens barrel 1 in opposite directions. Numerals 3 and 21 in Figs. 5
and 6 respectively designate an outer shell and a cam ring which actuates the
lens barrel 1 to advance while rotating.
In the above mentioned conventional structures, however, the flock
paper 4 hardly deforms in the direction of the thickness thereof, and S
accordingly, a possible dimensional error or a displacement in the direction
of the thickness can not be effectively absorbed. Namely, possible "out of
roundness” and "out of concentricity” of the lens barrel 1 and the center
bore 2A of the lens holding member 2 can not be effectively absorbed by the
flock paper 4. As a result, a slight gap which allows harmful light to enter
from outside of the lens barrel 1 may exist between the lens barrel 1 and
the lens holding member 2.
Furthermore, in the arrangement shown in Fig. 6 in which the light

intercepting tongue 5 is additionally provided, a set Screw 7 is usually used
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3 to secure sonme nember to the |ens-barrel -32 *The 1ens -barrel ‘has a recess
1A in which the head 7A of the set screw 7 is received. In this case, there
is a large possibility that harnful light enters through the recess 1A as
shown by an arrowin Fig. 6. An object of the present inventionis to-
prowide a |ight intercepting apparatus whi ch can effectlvely |ntercept a -
harnful |ight, regardl ess of possible "out of roundness" and "out of

concent r%lﬁe?“r%fscﬁ‘ﬁem@% Farthel lenq barkelcdnt Bre Bepe kegrehdaseasrenssai Hy
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the | enspdar k&l screpyveniently, said light intercepting rings are
symetrically opposed to each ot her and | ocated side by side so_that the

i nner edges t her &6FORYMRott e PEPEET tiveRkieroithere B cRrofidefea) cgpmra
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and a pair of 1lght intercepting rings provided on the lens holding
‘member, each having a flexible radially inner edge defining a center opening
gf“_ a dlamequﬁt& %&E\ E}_anli‘:,}ae outer diameter of the lens barrel whereby the
are deformed m OppOSlte directions to contact with the outer
peripheral surface of the lens barrel.
Preferably, said radially inner edges are deformed enough to prevent
"the directions of the deformation from being reversed in accordance with the
sliding movement of the lens barrel.

Conveniently, said light intercepting rings are & 4;:rically

opposed to each other and located side by side so that the inner thereof
do not interfere with each other.
\_/ Each of the light intercepting ring may comprise a flexible body

ring and a reinforcing ring adhered to the flexible body ring.

In this case, said reinforcing ring has an inner diameter larger
than the center opening of the associated flexible body ring.

In a preferred embodiment, the camera further comprises an annular
_floc.k paper located to the interior of said light intercepting rings and
between the outer periphery of the lens barrel ard the inner periphery of the
lens holding member

In one case, said lens barrel is provided on its outer peripheral
surface with a recess. -

Consequently, the deformation of the radially inner edges of the
light intercepting rings can encompass the width of said recess.

Conveniently, the camera further comprises an outer shell provided



In this case, said reinforcing ri ng'ha's an’inner di‘amet er | arger than the

center

enbodi nent ,

. N » - -
» . ) - e

openi ng of the associated flexible body ring. In a preferred

the interior of said |ight intercepting rings and betmeen t he outer )
peri phery of the lens barrel and the i nher periphery of the lens holding <

menber .

|.n .one,_case ai.d.lens barrel is provided on its outer peripheral
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ens Ing menber. In this case, sard light 1 ntercepting

ri ngs af@@Hel d bet ween and connected to the front end face of the |ens
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I nner edges are made of synthetic resin. An exanple of the present
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M1 1 be described belowin detail with reference to the
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Fig. 2A'Ts a perspective view of

1, Fig.
shown i
| i ght
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Fig. 2A is a perspective view of the light intercepting means shown

" in Fig. 1;

Fig. 2B is an exploded perspective view of the light intercepting
means shown in Fig. 2A;

Figs. 3A through 3C are partial sectional views of the light
intercepting means shown in different operational positions, in accordance
with the axial movement of the lens barrel;

Fig. 4 is a partial sectional view of the light intercepting means
shown in an eccentric position of the lens barrel; '

Figs. 5 and 6 are sectional views of two known light intercepting
apparatus.

In a camera illustrated in Fig. 1, a lens holding member 2 has a
center bore 2A in which a lens barrel 1 is inserted so as to move in the
optical axis direction. Numerals 3 and 21 respectively designate an outer
shell and a

the canmera further conprises an annul ar flock paper |ocated to

I ntercept| n% means shown in Fig.
i AR
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i ntercepting means shown in different® operat%i-ohdl positions, in accordance
with the axial novenent of the lens barrel; Fig. 4 is a partial sectional
view of the light intercepting means sA®Wn in an eccentric position of the
| eng barr elam Fiigg. wbiembaduwatesssbei bend bareed bfta wslvamoenwhightrotating,
i ntercepting apparatus. In a canera illustratedin Fig. 1, a | ens hol ding
menber 2 has a center bore 2A in which a lens barrel 1 is inserted so as to
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intercept '1ig a front end 2C o he | ens hol di ng nenber 2 are adhered

a pair of pbtiphbry BFetHee MrisNBaribds td Antd@ephil¢ghtar e si de by side. Each of
the light intercepting rings 10 has a flexible body ring 11 and a
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adhered to one side of the flexible body ring 11 by an adhesive 13. The
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seen and adhered to one side of the flexible body ring 11 by an adhesive 13. The

flexible body ring 11 is made of a synthetic resin (resin film or

sheet) having a light intercepting property and which has predetermined inner

and outer diameters. The reinforcing metal plate ring 12 has an outer

diameter almost the same as that of the body ring 11 and an inner diameter

lar‘ger. than that of the body ring 11 by a predetermined value, as can be seen

in Figs. 2A and 2B.

The inner diameter of a center opening lla of the body ring 11 is

smaller than the outer diameter of the lens barrel 1 by a predetermined

value so that when the lens barrel 1 is fitted in the light intercepting
rings 10, the radially inner edges of the body rings 11 are elastically '

deformed into a conical shape. The amount of deformation, i.e. the axial

length of the deformed inner edges .of the body rings 11 extending along and

on the outer periphery of the lens barrel 1 is such that no reverse in the

direction of extension of the deformed inner edges occurs due to the
reciprocal axial movement of the lens barrel 1. _
Alternatively, it is also possible to provide body rings 11, each

having conical inner openings in their free state as viewed in a

longitudinal section. In this alternative, the inner edges of the body rings
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in Figs. 2A and 2B. The inner dianet@&r 'of a’cénter’-8pening 1la.of the body
ring 11 is smaller than the outer dianeter of the lens barrel 1 by a

predet ermned val ue so that when the 18RS barrel 1 is fitted in the |ight
i nt er cept i g defargs and compeintadtlastic icantacteniys the auter eairhearygel the slans
el asti cal | rmed into a conical shape. The anmount of deformation, i.e.~J“
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cone i nto leagbhriadntacthevddntiereborbelA pef | Hrerlensf ho héingenmenberr @1 ih. aA
pair of light intercepting rings 10 which are superinposed one on anot her
and i nt er connetgtied] arcasgamentdnt whiohd the baderings Iflr are syemadriealdy epmosedns
hol di ng menber 2 and the outer shell 3, so that the body rings 11 are
coaxi al tdotéashceledr bore 2A of the lens holding nenber 2 in a symretrica

arrangenent in ich the body rings 11 are sy trical sed to each
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light intercepting rings 10 are opposite to each other, as can bg seen in
Fi gs. 3Aelongation of the radially inner edges of the body rings 11 of the two light

intercepting rings 10 are opposite to each other, as can be seen in Figs. 3A

through 3C, so that no interference between the deformed inner ends occurs.

In the case where there is a bored recess 1A in which a head 7A of
a set screw 7 can be received on the ocuter periphery of the lens barrel 1,
the total length (effective seal length) "W" of the deformed inner ends of the

body rings 11 must be longer than the axial length "d" of the bored recess
1A, as shown in Fig. 1.

Because of the above-mentioned relationship of d<W, at least one of
the radially inner edges of the body rings 11 of the two light intercepting
rings 10 is always in contact with the outer peripheral surface of the lens
barrel 1, regardless of the axial displacement of the lens barrel 1 so that
one of the contact portions can prevent harmful light from entering the camera
to expose a film (not shown), as shown in Figs. 3A through 3C.

Note that the radially inner edge of the body ring 11 of the front
light intercepting ring 10 (left light intercepting ring in Fig. 1)_does not
protrude outside the front end of the outer shell 3. This is to avoid the bad
appearance of the radially inner edge of the body ring 11 being exposed and
to eliminate the possibility of the radially inner edge of the body ring 11
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through 3C, so that no interference between “the*defof ned i nner ends occurs.
In the case where there is a bored recess A in which a head 7A of a set
screw 7 can be received on the outer periphery of the lens barrel 1, the
total. length (effective seal length) "W of the deforned i nner ends of the
body¥rings 11 nust be longer than the axial -l1ength "d" of the bored recess
1A, as shown in Fig. 1. Because of the above-nentioned relationship of d<W
at | east beied dema¥E-r adi al |y i nner edges of the body:rings 11 of the two

l'ight intercepting rings.10 is._al S ip contact wi.th the outet ripheral
surface of the | cREhaRe the jes dareel Lirealerarilly s SR dp the
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bei ng expepsediriR@ntacteiikhnehee duter peaSiphétdll wupfaddhofr ak dldng banel adge
of the body ring 11 7 bei ng damaged. Even when the lens barrel 1

reci pr oceffectivebs ihterchpt) haomfuleligghiti cal axis direction, no direction
change in the defornmed state of the radially inner edges of the body rings
11 of the |ight i etheeprasey whergsthere: dieed'oytaof. roundnegs”  ad/ondi"sht yof
i nner edges of the body rings 11 are alwgl%/; kept. in contact with the ouyter
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applied thereto, the deformed radially inner edges of the body rings 11 deform

or are restored to absorb the "out of roundness" and/or "eccentricity" as
shown in Fig. 4, thereby to maintain the close contact of at least one of the

. inner edges of the body rings 11 with the outer peripheral surface of the lens
barrel 1.

Finally, it should be also appreciated that since the 1light
intercepting means can be realized by thin light intercepting rings (plates),
no additional space for providing the light intercepting apparatus is

\_/  substantially needed, thus resulting in the realization of a compact and light

camera.
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menber 2, whith may-be-eaused even after assernbly when” an external - force
Is applied th deforned radially inner edges of the body rings 11
deform or are nﬂnﬂ”ﬁml(ﬁ‘l& b the "out of roundness" and/or
"eccentricity” «aSc 4, thereby to maintain the close contact of_
at | east one of the inner edges of the $ody rings 11 with the outer ~
peripheral _surface of the lens barrel 1. Finally, it should be al so
appreciﬁ%%ﬂﬁﬁhai since the light intercepting nmeans can be realized by thin
light -intercepting rings (plates), no additional space for providing the
light intercepting apparatus is substantially needed, thus resulting in the
realizajion of & CQERALI-ABFidinghh (BREAGIding hdrPMOrdr s1lidably

conprising a |ens holding fmenber for slldably supporting a |ens barrel

nmove i Naaler@PhnGa] 6Xinpvel 118 @hi giticanddspadirection; ght intercepting ri ngs
provi ded on the | ens hol ding nenber, each having a flexible radially inner
edge defining a @enaegaiepeniightofinterbeptiricerinymplerideiam the lens dolding

di aneter of the lens barrel whereby the said radially inner edges are

def or memenbere persdi havidiar ecltlleambl&t radindtlycinngrt édgehdefiniog 3 @enpéie opening

surface of the | ens barrel : A canmera according to claim1, wherein
sai d ragf # g@dh@ﬂ ddawcks o6 theelanm b?ﬁ’@ldwli‘%'@h’ of
t he def®® |o°n ro""'?oelgleg]E ev I n ac Qr dance th the sl. m)verrent
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t he I|gB£ %B%k & QQF trlcally opposed to each other and
| ocat e Eﬂggy side so F ?%ﬁsl nner edges thereof do not interfere with
each other. 4. A canera according to any preceding claim werein ‘&

each of the Ilght intercepting rings conprises a flexible body ring and a
reinforgjng ri NnA camera according to claim 1, wherein said radially inner edges are

deformed enough to prevent the directions of the deformation from being

reversed in accordance with the sliding movement of the lens barrel.

3. A camera according to claim 1 or 2, wherein the light intercepting
rings are symmetrically opposed to each other and located side by side so that

dees
the inner e%s thereof do not interfere with each other.

4. A camera according to any preceding claim, wherein each of the light
int'ercepting' rings conprises a flexible body ring and a reinforcing ring

adhered to the flexible body ring.

5. A camera according to claim 4, wherein said reinforcing ring has
an inner diameter larger than the center opening of the associated flexible

body ring.

6. A camera according to any preceding claim, further comprising an

annular flock paper located to the interior of said light intercepting rings
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adhered to the ftexible body ring. 5 '

* A"Canera according—to-claima, _
wherein said reinforcing ring has an inner dianeter |arge the center
openi ng of the associated flexible body ring. 6. A Hﬂiﬂﬂ&iﬂiugug”ﬂm
to any preceding claim further conprising an annular floc tiek
tothe interior of said Iight intercepti®hg rings and between the outer

periphery of the lens barrel and the j.nner [i r t . |
menber , dnd between 'i’ec%rapﬁ?cpglfﬂ'ﬁg Jf%e gﬁ‘vgg?ggée.%% C ai}rﬁr‘]e!r erlgﬁéﬁg}sg?d

| ens bargrel .is ?lr é{i ded gn _its outer peripheral surface with a recess. 8.
A caner aP5c ﬁg aim'8, wherein the deformation of the radially

i nner edges of the light intercepting rings can enconpass the width of said
recess. 9. A canera according to any preceding claim further

conpri siflg an oUeEarh@l dAcdir@ingi@d Lt Hrdediff cleiis Wedréingsaianises. balfrel

A canera according to claim9, wherein said light intercepting rings are
hel d betise pRovidkdcenm iest atteropétiphbrain tsuefabef attth ef redeest ens hol di ng menber
and said outer shell. 11. A canera according to any preceding claim
wherein said flexible radially inner edges are nmade of synthetic resin. 12.
A camera substantially as hereinbefore described with reference to |ij qyLes
1 to 4 & the ac@ofeEaya nFPrdipgghe clainm 8, wherein the deformation o e

radially inner edges of the light intercepting rings can encompass the width

- of said recess.

N )
9. A camera according to any preceding claim, further comprising an
outer shell provided outside the lens holding member.

10. A camera according to claim 9, wherein said light intercepting rings
are held between and connected to the front end face of the lens holding
member and said outer shell.

11. A camera according to any preceding claim, wherein said flexible
radially inner edges are made of synthetic resin.

-

12. A camera substantially as hereinbefore described with reference to

Figures 1 to 4 of the accompanying drawings.




